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1. Abstract 
  Small watershed streams respond rapidly to intense rainfall and can be an effective tracer for 
changes in intense rainfall climatology.  Therefore, in this study of New York State's rainfall 
climatology, watersheds were limited to those with less than 150 square miles.  In order to identify a 
trend in the data, stream gauges with a record of at least 40 years of continuous data were considered.  
Finally, gauges were used if they had location coordinates which allowed them to be mapped on 
Google Earth.  Streams were then classified into urban, urbanizing, or rural urbanized categories. 
  To identify the most intense events for each stream, an equation that would compute a flow 
index was derived and used to rank the events within a stream.  Criteria for consideration included 24-
hour events with at least twice the flow on the event day as compared to the previous and following 
days.  This isolates the high-rate events that we are most interested in.  Snow pack created an issue by 
contaminating the flood data. Therefore, only storms from April through November were considered, 
and the end months were checked for lingering snow pack effects.   
  The top forty events for each site were ranked.  There were no observable patterns between wet 
and dry years.  This fact remained the same when the results were reproduced for the sets based on 
urbanization.  When two sample sites were paired with rain gauges, a weak relationship between the 
heaviest rainfall events and the heaviest stream flow events was observed. 
 
2. Introduction 
 
  The topic of climate change has received considerable attention in recent years.  Al Gore's 
documentary sparked the interest of the world, earning him and other scientists the Nobel Prize for 
their work.  In the scientific community, the theory is becoming widely accepted.  However, for all the 
understanding of why the process should occur, effects on smaller scales are somewhat unknown.  
During the period 1965-2005, a time when the Keeling Curve has steadily risen, how have the 
characteristics of rainfall changed?  How will this impact flooding on a local scale?  To answer these 
questions we looked at streamflow data for small scale streams in upstate New York.   
  Secondly, how are these trends affected by the built environment?  Are urban environments 
more susceptible to an increased flooding threat or do the engineered water systems in cities better 
handle the water?  We classified streams into rural, urban, and urbanizing categories and then analyzed 
the groups separately to identify discrepancies in flooding trends across the different landscapes.   
  Other research on the topic has had difficulty finding meaningful results as Pielke and 
Downton (2000) said, “an understanding of damaging floods remains elusive.”  In their own review of 
literature, they found 10 different precipitation-related measures frequently used to define flooding.  
Using these measures, their study looked at both the factors contributing to the observed trends in 
damaging floods as well as assessing the role of precipitation variability in the damaging floods.   
  The results of their study showed an unfortunate trend in damage estimates.  In the period 
from 1932-1997 there “is a statistically significant increasing trend averaging 2.92%/yr” in flooding 
damage.  Population growth could account for 43% of that figure and appreciation of national wealth 
could account for all of the growth in damage costs.  Using different frameworks for evaluating the Shook 3 
flooding events changes the perceived intensity of the events.  For example, the worst year for flooding 
damage changes based on the rubric for evaluation.  Regardless of ranking system, the study suggested 
that flood losses in the northeast region, including New York State, ranked among the lowest in the 
country.  Finally, some general observations highlighted that precipitation was the best indicator of a 
flood's damage potential while the biggest factor in rising future damage figures was bad public policy 
which did not protect its citizens from new flooding threats.   
  Another study with similar goals to our own was completed by Reynard et al. (2001) 
entitled “The flood characteristics of large U.K. Rivers: Potential effects of changing climate and land 
use.”  Although the study looked at rivers in the United Kingdom, it considers what changes in climate 
can do to the flooding frequency.  The study was completed using a semi-distributed daily rainfall-
runoff model calibrated to the Severn and Thames rivers.  The model used data from the 1961-1990 
period to simulate the base flow of the rivers, which was then perturbed based on climate change 
reports to model potential outcomes due to a changing climate.  The effects of the climate change were 
defined by the difference between the modeled flood frequency and duration for an anthropogenically 
altered climate versus the status quo. 
  Results of the study suggested that there were significant rises in the flood characteristics.  
A 50-year flood on the Severn river increased by 20% by the 2050s.  Meanwhile, the same frequency 
flood on the Thames increased in size by 16%.  More frequent floods saw a less intense increase at 
15% and 11% for the Severn and Thames, respectively.  Changing the types of storms bringing the 
increased rainfall had little effect on the most intense systems, rather it simply increased the frequency 
of smaller events.  Finally, the study considered the effects of changing land cover.  Significant 
changes, such as a tripling of the urban area or converting half of it to tree cover, showed similarly 
large changes in the flood frequency.  However, more realistic land-cover predictions, such as 
increasing the urban area by 2% per year, had little effect on the flood characteristics.   
  Finally, can we identify a relationship between the types of rainfall events and the highest 
intensity flooding events?  Looking at extreme one-day rainfall, will it match up with the highest flow 
events on record?  To see, we identified the highest stream flow and highest rainfall totals for sites to 
see how the events were related. 
    This part of the project was motivated by a similar study completed in 1992 by Kunkel 
et al. in the Monthly Weather Review.  The study utilized 79 stream gauge stations in 9 midwestern 
states that had no significant controlling structures and over 80% of the data for their 70+ year periods.  
In addition to the stream gauge network, a similar network of 242 rain gauges was set up across the 
region.  Next, the calender was divided into a warm and cold season, based on the influences of snow 
melt.  Finally, the group defined a flooding event so that the number of events equaled the number of 
years of data.   
  Observations made during the study found several relationships between  precipitation and 
stream flow.  First of all, just over half of the heaviest precipitation events were directly related to the 
top stream flow events.  The correspondence between precipitation and flow weaker the shorter the 
event lasted.  Secondly, in trying to address the relationship between the frequency of heavy 
precipitation and above-average precipitation, they noted a general trend in support of the the idea that 
the two are positively linked.  They noted a lack of any significant relationship between events and the 
frequency of non-event precipitation, but did highlight a lull in activity before and after an event, 
characterizing a synoptic system sequence.  Finally, they also identified these events as the primary 
cause of variability in rainfall totals, suggesting that heavy rain is the largest factor in surpluses of 
deficits in rainfall.  
  
3. Data Shook 4 
  Stream flow data for the climate signature portion of the project was collected from the US 
Geological Survey's water resources website (http://waterdata.usgs.gov/nwis).  Only basins smaller 
than 150 square miles were studied so that flooding events would  occur immediately following a rain 
event.  Guided by the 150 square mile threshold, we produced a list of eligible basins for study.  
Further cuts were made based on the station having identifying latitude-longitude coordinates, at least 
41 years of data, which included the 1965-2005 period, a record with less than 10% of the data missing, 
and a paired rain gauge that represented accumulated precipitation at the stream flow site.  These 
criteria cut the list of available sites to 22 that were passed on for further analysis.  A list of the gauges 
used can be found in Appendix A.  A map of gauge locations in New York can be found in Appendix 
B. 
  To classify each site as rural, urban, or urbanizing we used areal images of the regions 
upstream of the gauge site obtained using Google Earth (earth.google.com).  While the classifications 
were completed subjectively, the urbanized areas were generally a stream with significant man made 
structures affecting the runoff due to rainfall.  Nearly all of the surrounding landscape would have been 
studied and engineered for water drainage.  The urbanizing category represents locations where the 
region has much less of a community design or is a collection of scattered developments and no more 
than 70% of the land has been engineered for water drainage.  The remaining types of land uses were 
categorized as rural environments.  The land area has been left mostly untouched by humans or, in the 
case of farming regions, is engineered for water absorption.  Individual satellite photos of gauge 
locations can be found in Appendix A. 
  Rain gauges matched with stream flow gauges were considered for the third portion of the 
project.  If the record of the closest gauge was limited due to its length not covering the 1965-2005 
period or a date in question not being recorded, a second nearby gauge was substituted to create the 
record.  The substituting gauge needed to experience as close to the same conditions as possible, so all 
substitutes were within 5 miles.  The data was retrieved using the CLIMOD system through the 
Northeast Regional Climate Center at Cornell University (climod.nrcc.cornell.edu).   
 
3. Methodology 
  Once we identified the stream flow gauges to be used in the work, we constructed a 
FORTRAN program to identify high-flow events and rank them by intensity.  High-flow events were 
defined by measuring the numerical difference between the average flow on the day of the event and 
the average flow of the previous and following days.  If the average flow on any day was greater than 
twice the value of the average flow on the previous day, the day was identified as an event  and was 
passed on for further evaluation.  Requiring twice the previous day's flow was utilized to ensure the 
event showed a fast rise in flow.  Secondly, the day following the event could have no more than half 
of the flow of the event.  This was created to look at events that showed a quick fall from the high flow 
as well.  The fast rise coupled with a fast fall, where the event day's flow was twice the value of the two 
neighboring days, cut the potential events down to only those that exhibited flashy characteristics.  
Therefore, a qualifying event had to be contained within the 24 hours of one recorded day, otherwise it 
would affect the average of the neighboring day, potentially reducing the difference in flow to below 
threshold levels.   
  These criteria were put together to create the following equation in FORTRAN: 
 
flowindex(i)=prev24hr(i)*(1+(last24hr(i)-next24hr(i)))  
 
  The last24hr variable was calculated by dividing the previous day's flow by the event day's Shook 5 
flow, which results in a value less than 0.5, to qualify.  The next24hr variable was calculated by 
dividing the following day's flow by the event day's flow, also resulting in a value less than 0.5.  If the 
last24hr variable was larger than the next24hr variable, the last24hr variable was set equal to the 
next24hr variable, to ensure that the right side of the multiplication sign has a value of less than, or 
equal to, one.  This was done to ensure that the event qualified as a significant flash-type flooding event 
and secondly, to favor the rise as the dominating factor but still require a short flood period.  The factor 
was then multiplied by the prev24hr variable, which was the event day's average flow minus the 
previous day's average flow, to create the final flowindex value. 
  Once the events were ranked, to further ensure that snow melt did not skew the data, each 
event occurring in April or November was reexamined. First, the NCDC Storm Data report 
(http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwEvent~Storms) for the flood event was examined 
for the nearest site to the event location to find an explanation for the flooding event. If this approach 
identified snow pack as a contributing factor to the event, it was removed from the list. Secondly, days 
without an identified storm report, or an explanation besides snow pack, were also checked against a 
weather station nearby. If significant loss of snow pack, generally assumed to be greater than 5 cm, 
occurred immediately prior to the flooding event, it was also removed from consideration. 
  Once each basin had a snow-free list of events ranked by the flowindex program,  each 
event was given a value equal to its rank within that stream basin, allowing events to be  compared 
across basins of different sizes.  Next, the events were sorted by year for each stream.  When a year 
contained multiple events, an annual score was calculated by summing the multiple event ranks.  This 
was completed for each basin separately and then each year was averaged over the entire data set.   
  In trying to identify other characteristics, the data were reanalyzed in two ways.  One was 
completed by creating a data set scoring each year based on the maximum ranked event in that year, 
rather than summing all the events in that year, in an attempt to identify if the flooding events were 
becoming heavier with time.  The second data set was made by ranking the years based on the number 
of top-40 events occurring in that year.  This was done to see if the number of heavy events per year 
was changing.   
  Once the data had been compiled and analyzed without regard for urbanization category, 
data values were recomputed by urbanization categories.  
  Finally, to answer the question are the heaviest single-day rainfall events responsible for the 
largest single-day flooding events, a data set for the rainfall gauges near the basins was assembled.  A 
representative rural and an urban basin were chosen along with their paired rain guages.  First we 
identified the potential top events for the rain gauges by again requiring the event magnitude to be 
twice the value of the neighboring days as well as having the event occur between April and 
November.  Acceptable events were then ranked from 1 through 40 and compared to the top-40 events 
for the corresponding stream flow gauge.   
 
4. Results 
  The results were suggestive at best.  Few trends could be identified in the forty-year period, 
regardless of categorization.  Correspondence between the heaviest rains and heaviest stream flows 
occurred frequently but several flood events not correlating with high rainfall events made it difficult to 
reach a solid conclusion.   Shook 6 
 
  The first characteristic examined for the different streams was the average maximum rank 
each year experienced.  No trend was present in the graph produced for the period, as all the wet 
periods are balanced by drier periods, but in no particular order.  Annual variability can explain the 
patternless figure that is produced from the analysis.    
  Some interesting individual years include 1977 and 2004 for their significantly high flows, 
which were more than 2 standard deviations above the mean.  2004 averaged a top 10 ranked stream 
event while 1977 was just slightly below that.   1971 and 1997 both produced abnormally low flows.    
1997 did not have any events in any stream for an average maximum rank of 0.  Meanwhile, 1971's 
average score was a 1.32, meaning it averaged approximately a 40
th rank event per stream. 
  The second feature we studied was the average number of top-40 ranked events that 
occurred in each year.  A trend in the data would have shown if the number of events was changing 
over the course of time.  However, no such trend appeared.   
  The same years as average max rank represent the extreme values for this graph.  2004 is 
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slightly edged this time by 1977 for the highest value: 2.27 to 2.32 events per year, but both remain 
more than two standard deviations from the mean.  1997 remains the lowest value with its 0 events per 
year, however, 1971 is quite a close second with 0.09 events per year. 
  When considering the two factors together, it is clear that the two characteristics are related.   
The top 10 years, ranked by average maximum rank, are also 9 of the top 10 years when ranked by 
number of events per year.  The trend continues down the rankings with 19 of the 20 years correlating 
over the top half of the data set, suggesting the most active years of the period were also the most 
intense on average.  It also highlights the fact that the most intense storms occur across several different 
basins, implying they are not isolated but rather, large rain shields which can distribute the heavy rain. 
  Next, once we broke down the sites by the urbanization categories, we recalculated the 
average characteristics for each category.  Looking at the average maximum rank graph (Appendix C) 
for urban areas, we see a similar picture to the average over all streams, suggesting the effects of an 
urban setting affect the flooding tendencies very little.  Statistically, there was very little to consider, as 
the biggest outliers matched up between the urban and all gauges analysis.  A similar story holds for 
the urbanizing setting in both the graph and the statistics.  The rural average maximum rank graph 
looks the most similar to the average over all streams suggesting that rural environments do very little 
to affect natures tendencies, as expected.  All categories' graphs can be found in Appendix C. 
  Looking at the average number of top-40 events per year, there are, again, few changes 
between the average of the entire data set and the data sets divided by urbanization categories.    There 
is one noticeably unusual result.  The 2003 year, which was very average for the urban and urbanizing 
locations, being within a standard deviation, was above 2 standard deviations higher for the rural sites.  
This discrepancies could be explained by the events that occurred that year.  A cursory analysis of the 
event that occurred in 2003 shows a highly thunderstorm driven group of events, meaning flooding 
would be heavily dependent on the location of the relatively isolated heavy rainfall.  It is possible that 
the responsible thunderstorms in 2003 just happened to occur away from urban observation sites.  A 
potential support of this theory is 2004, which saw multiple extratropical hurricanes move through, 
more evenly covering the region, which is reflected in its consistently high ranking across all types of 
observation locations. 
  Finally, we looked at a rural and an urban site to try to find a relationship between the 
heaviest rainfall and the most intense stream flow events.  The most top-10 rainfall events occurred at 
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the same time as top 10 stream flow events.  However, after that pair, very little can be drawn from the 
data.  Over three-quarters of the top-40 rain events do not have an associated top-40 stream flow event.  
This is likely due to the way we defined our events, requiring the day before and after the maximum to 
be 50% or less of the value.  Since this was applied to both the rain guage data as well as the stream 
flow data, several events will be eliminated by one but not the other, leading to this volume of 
unmatched data.  Also, we had the problem that the observations, defining when a day begins and ends, 
may have been taken during the storm, splitting the totals in such a way that while the event may have 
been contained within 24 hours, it was divided between two days, disqualifying it.  Presumably, there is 
lag time between the end of the rainfall and the highest flows in the streams meaning that if the rain 
event qualified within the 24 hour period, the stream flow would likely not.  Therefore, conclusions 
from this data are extremely difficult to come by, although the strongest relationship being the most 
intense events is a promising result.  
 
5. Conclusion 
  There are no recognizable trends in the flooding data for these New York state streams.  
While there were some interesting individual years to consider, none of the attention grabbing results 
showed any kind of trend.  The average maximum rank graph showed which years averaged more 
intense events across all basins.  The results showed that the extreme years were scattered throughout 
the data set, with one of the two largest events occurring in each half of the period.  Similar results 
were shown with the average number of top-40 events per year analysis, which highlighted the years 
which showed the most frequent intense storms.  The same groups dominated the top and bottom of the 
list.  This suggested that the most active years are often the most intense years as well, exacerbating 
flooding events. Next, the data was broken down by surrounding location type.  However, no new 
results were noted.  The urban, urbanizing, and rural subsets of the data showed  very similar graphs to 
the data set as a whole.  Finally, rain gauge output was compared  to the stream flow record.  A 
majority of the data was disqualified due to the rigorous criteria set to identify events.  The events that 
did qualify through both rain and stream data showed that, for the small sample, the largest rain events 
were often the largest stream flow events. 
 
6. Future Research Opportunities 
  Given more time to expand what was researched or refine the research process, there are a 
couple of key points to focus on.  First of all, further analysis should be devoted to the explanation of 
the 2003 anomaly in the rural number of top-40 events per year.  One approach could be to establish a 
scale that measures how widespread a particular rainfall event is and see  which types favored flooding 
in rural or urban surroundings.  Another fix within the current research is to redesign the top-40 rainfall 
versus top-40 stream flow criteria.  Over half of the events were eliminated due to the constraints 
created to ensure the events were less than 24 hours in length.  The easiest solution may be to look at 
the data over 48 hours and consider the fall between the event day and two days following, to allow for 
the scenario where the flood occurs during the evening hours and raises the immediately following 
average flow as well.  Finally, completing the rainfall versus high stream flow analysis to include all 
the stream flow gauges would give much more power to the results. 
  Future research opportunities that were not attempted in this project include deriving a new 
definition for high-flow events based on a seasonal based flow for each stream.  This would equalize a 
large rise in flow across a wet period and a dry period and ensure the heavy rainfall was  the actual 
culprit.  Another interesting opportunity would be to extend the urban type analysis to the rainfall Shook 9 
versus stream flow study an see how the relationship is dependent on surface conditions.   
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Appendix A: List of gauges (rain and stream) sorted by urbanization Shook 10 
Rural Gauges 
Station Name  County  Years Active  Basin Area (mi
2) Location 
Mill Brook near Dunraven  Delaware  1937-present  25.2  Lat 42°06'22'' 
Long 74°43'51'' 
Temper Kill near Andes  Delaware  1937-present  33.2  Lat 42°07'12''   
Long 74°49'08'' 
Ouleout Creek at East Sydney  Delaware  1940-present  103  Lat 42°20'00''   
Long 75°14'07'' 
Salmon River at Chasm Falls  Franklin  1925-2005  132  Lat 44°45'22''   
Long 74°13'09'' 
Independence River at Donnattsburg Lewis  1942-present  88.7  Lat 43°44'50''   
Long 75°20'05'' 
Ninemile Creek near Marietta   Onondaga  1964-2005  45.1  Lat 42°55'15''   
Long 76°19'47'' 
Canisteo River at Arkport  Steuben  1937-present  30.6  Lat 42°23'45''   
Long 77°42'42'' 
Rondout Creek near Lowes Corners  Sullivan  1937-present  38.3  Lat 41°51'59''   
Long 74°29'15'' 
Neversink River near Claryville  Sullivan  1937-present  66.6  Lat 41°53'24''   
Long 74°35'25'' 
Cayuga Inlet near Ithaca Tompkins  1937-present  35.2  Lat 42°23'35''   
Long 76°32'43'' 
Esopus Creek at Allaben  Ulster  1963-present  63.7  Lat 42°07'01''   
Long 74°22'50'' 
 
Urban Gauges 
Station Name  County  Years Active  Basin Area (mi
2) Location 
Newton Creek at Elmira  Chemung  1938-2005  77.5  Lat 42°06'16''   
Long 76°47'54'' 
Buffalo Creek at Gardenville Erie  1938-present  142  Lat 42°51'17''   
Long 78°49'19'' 
Cazenovia Creek at Ebenezer  Erie  1940-present  135  Lat 42°49'47''   
Long 78°46'31'' 
Allen Creek near Rochester  Monroe  1959-present  30.1  Lat 43°07'49''   
Long 77°31'08'' 
Harbor Brook at Syracuse  Onondaga  1959-present  10  Lat 43°02'09''   
Long 76°10'55'' 
Fall Creek near Ithaca  Tompkins  1925-present  126  Lat 42°27'12''   
Long 76°28'23'' 
 
Urbanizing Gauges Shook 11 
Station Name  County  Years Active  Basin Area (mi
2) Location 
Otselic River at Cincinnatus Cortland  1938-present  147  Lat 42°32'28''   
Long 75°54'00'' 
Cayuga Creek near Lancaster  Erie  1938-present  96.4  Lat 42°53'24''   
Long 78°38'43'' 
Onondaga Creek at Dorwin Ave. at 
Syracuse 
Onondaga 1951-present  88.5  Lat 42°59'00''   
Long 76°09'04'' 
Canacadea Creek near Hornell  Steuben  1940-present  57.9  Lat 42°20'05''   
Long 77°41'00'' 
Oatka Creek at Warsaw  Wyoming  1964-present  39.1  Lat 42°44'39''   
Long 78°08'16'' 
 
Rain Gauges  
Gauge Name  Stream Flow Paired Gauge  Location 
Buffalo Niagara International Airport  Cazenovia Creek at Ebanezer  Lat 42.94° 
Long 78.74° 
Claryville  Neversink River at Claryville  Lat 41.92°      
Long 74.57° 
Claryville 2 SW  Neversink River at Claryville  Lat 41.92°      
Long 74.60° 
Grahamsville  Neversink River at Claryville  Lat 41.85°      
Long 74.53° 
 
 
 
 
 
 
 
 
 
 
Appendix  B: Google Earth images of Gauge Locations Shook 12 
All Gauges: 
Western New York 
 
Eastern New York Shook 13 
 
Northern New York 
 
Rural Sites 
Mill Brook near Dunraven          Temper Kill near Andes Shook 14 
 
Ouleout Creek at East Sydney          Salmon River at Chasm Falls 
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Independence River at Donnattsburg     Ninemile  Creek  near  Marietta 
 
Canisteo River at Arkport          Rondout Creek near Lowes Corners 
 
Neversink River near Claryville        Cayuga  Inlet  near  Ithaca Shook 16 
 
 
Esopus Creek near Allaben Shook 17 
 
Urbanizing  Sites 
Otselic River at Cincinnatus        Cayuga Creek near Lancaster 
 
Onondaga Creek at Dorwin Ave. at Syracuse    Canacadea Creek near Hornell Shook 18 
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Oatka Creek at Warsaw 
 
Urban Sites 
Newton Creek at Elmira            Buffalo creek at Gardenville Shook 20 
 
Cazenovia  Creek  at  Ebenezer      Allen  Creek  near  Rochester 
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Appendix C: Urbanized Category Graphs 
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Appendix D: Table of top 40 events for each site, including eliminated events (shown in purple and 
bright yellow) 
  
Newton Creek at Elmira
1938-2005
Yes
ICE: 0 MISSING: 0
1(1) 09/26/75 1863.43
2(2) 09/18/04 1407.84
3(3) 10/28/81 1335.71
4(4) 10/24/90 1325.87
5(5) 11/09/96 1140
--(6) 11/30/05 1114.26
--(7) 04/03/05 1025.46
--(8) 04/11/93 1019
6(9) 08/18/94 929.59
7(10) 10/17/77 880.85
8(11) 09/09/04 814.84
9(12) 06/14/94 806.84
10(13) 11/02/94 762.03
11(14) 09/25/77 760.9
12(15) 10/21/76 758.16
13(16) 05/11/89 746.32
14(17) 04/20/98 745.04
--(18) 04/17/93 740
15(19) 05/09/72 705.6
16(20) 05/29/84 656
17(21) 06/06/82 616
18(22) 04/14/04 605
19(23) 06/17/82 558.84
20(24) 11/08/77 540
21(25) 11/27/99 536.33
22(26) 11/20/03 526.55
23(27) 11/03/67 519
24(28) 11/08/69 518.18
25(29) 05/20/69 515.48
26(30) 11/11/77 505.2
27(31) 04/04/00 504.8
28(32) 04/10/98 494
29(33) 08/10/03 478
30(34) 05/14/02 466
31(35) 06/01/03 462.7
32(36) 06/15/69 456.6
33(37) 11/16/81 449.31
34(38) 04/02/70 445.87
35(39) 04/25/84 445.26
36(40) 10/06/79 443
37(41) 08/21/04 441.62
38(42) 11/28/93 441.29
39(43) 07/29/73 439.04
40(44) 07/31/92 432.62
Otselic River at Cincinnatus
1938-present
Yes
ICE: 0 MISSING: 0
--(1) 04/03/05 4840
1(2) 10/24/90 3012.64
2(3) 09/26/75 1771.6
3(4) 05/14/00 1500
4(5) 09/28/02 1493.23
--(6) 11/30/05 1415.68
--(7) 04/05/1978 – snow on mounta 1341.75
5(8) 11/20/03 1341.55
6(9) 08/18/94 1331.75
--(10) 04/11/93 1310
7(11) 06/01/92 1255.38
--(12) 04/11/1990 – snow melted on  1252.34
8(13) 11/09/96 1169.46
--(14) 04/16/1994 – snow upstream 1160.88
9(15) 09/18/04 1134.09
--(16) 04/04/74 1117.63
10(17) 04/16/76 1075.2
11(18) 05/11/00 1069.14
12(19) 11/23/92 1054.92
13(20) 10/10/92 1054.41
14(21) 05/11/89 1003.74
--(22) 04/15/02 979.72
15(23) 06/01/89 950.98
16(24) 04/10/71 934.94
17(25) 11/06/88 914.63
--(26) 04/01/82 880
18(27) 05/09/72 828.32
19(28) 11/11/77 804.24
--(29) 04/14/71 800
--(30) 04/06/84 793.55
20(31) 10/17/02 790.91
21(32) 04/13/87 780.57
22(33) 11/27/86 780
--(34) 04/03/70 780
23(35) 10/13/90 775.71
24(36) 04/04/00 769.7
25(37) 04/18/1982 – snow disappeare 759
26(38) 11/18/93 756.78
27(39) 05/14/02 755.12
28(40) 08/13/04 752.07
29(41) 10/17/77 743.82
30(42) 05/07/89 739.2
--(43) 04/25/83 730
31(44) 09/23/02 713.56
32(45) 09/24/81 711.09
33(46) 08/10/03 700.57
34(47) 08/21/04 699.5
35(48) 05/29/84 697.66
36(49) 11/29/03 693.37
37(50) 04/14/72 690
--(51) 04/05/03 608.51
38(52) 04/14/04 557.52
39(53) 10/26/05 521.32
40(54) 11/10/05 438.77Shook 26 
 
Mill Brook near Dunraven
1937-present
Yes
ICE: 0 MISSING: 0
1(1) 11/09/96 1040
2(2) 09/18/04 839.32
3(3) 10/23/70 544.32
4(4) 05/12/81 483.01
5(5) 09/04/03 387.55
--(6) 04/05/1984 – snow melted a 358.49
6(7) 04/04/87 354.24
7(8) 04/25/68 335.83
8(9) 09/28/03 314.02
9(10) 11/12/95 308.52
10(11) 09/02/03 304.85
--(12) 04/07/1994 – snow on moun 289.6
--(13) 04/11/93 277
11(14) 11/23/91 267
12(15) 04/18/82 264.87
13(16) 10/17/77 262.15
14(17) 11/26/79 245.23
15(18) 10/28/87 243.5
16(19) 11/09/72 243.08
--(20) 11/30/05 240.94
17(21) 05/06/89 239.8
18(22) 11/20/03 226.48
19(23) 10/20/96 225.24
20(24) 04/18/70 221.77
21(25) 04/20/72 210
22(26) 05/11/90 208.43
23(27) 06/06/92 207.41
24(28) 04/16/1983 – front side of a 199.46
25(29) 04/16/84 198.18
26(30) 11/21/86 192.44
--(31) 04/17/93 190
27(32) 10/21/95 186.18
28(33) 06/07/02 184.01
29(34) 10/09/76 182.39
30(35) 10/28/95 179.98
--(36) 04/25/83 176.26
31(37) 09/06/79 171.39
--(38) 04/13/1994 – snow on moun 169.36
32(39) 10/29/03 167
33(40) 06/07/00 165.48
34(41) 07/28/69 164.3
35(42) 04/02/05 164.27
36(43) 04/10/01 156.75
37(44) 09/23/03 155.6
38(45) 05/18/73 153.84
39(46) 04/03/70 152.04
40(47) 11/13/92 146.05
Temper Kill near Andes
1937-present
Yes
ICE: 0 MISSING: 0
1(1) 09/18/04 1339.3
2(2) 11/09/96 1000
3(3) 05/29/84 457.42
4(4) 09/04/03 430.85
5(5) 10/20/96 409.62
6(6) 11/23/91 400.76
7(7) 07/30/74 370.53
8(8) 10/29/03 360.1
9(9) 11/20/03 354.95
10(10) 09/20/77 351.62
11(11) 11/09/72 320
12(12) 07/21/75 305.9
13(13) 06/08/96 293.67
14(14) 04/25/68 292.03
15(15) 04/18/82 276.92
16(16) 10/28/81 260.05
17(17) 04/16/1983 – front side o 246.5
18(18) 08/16/04 239.41
19(19) 05/02/03 236.5
20(20) 10/09/76 229.75
--(21) 04/02/05 225.09
21(22) 11/03/79 214.22
22(23) 09/26/77 209.12
--(24) 04/07/1994 – snow on mo 198
23(25) 10/21/76 194.57
--(26) 11/30/05 183.75
24(27) 04/20/72 183.69
25(28) 09/02/03 180.33
26(29) 11/21/86 177.14
27(30) 06/30/76 176.86
28(31) 09/17/99 170
29(32) 04/16/84 167.49
30(33) 05/06/89 159.28
31(34) 07/25/75 158.22
32(35) 07/08/98 148.22
33(36) 09/29/74 145.91
34(37) 11/14/72 144
35(38) 05/24/88 140.61
36(39) 10/28/87 140.23
37(40) 10/17/77 140
--(41) 04/17/93 139.35
38(42) 10/23/70 138.92
39(43) 04/04/1982 – front side o 135
40(44) 04/05/69 134.6Shook 27 
 
Buffalo Creek at Gardenville
1938-present
Yes
ICE: 0 MISSING: 0
1(1) 06/23/72 4603.03
2(2) 09/09/04 4527.84
3(3) 09/23/00 2934.74
4(4) 09/14/79 2908.53
5(5) 09/29/67 2630
6(6) 09/25/77 2526.71
7(7) 06/18/84 2520.93
--(8) 04/13/96 2516.64
8(9) 11/28/70 2497.01
9(10) 09/20/77 2349.1
10(11) 04/02/69 2321.13
11(12) 04/02/70 2303.7
12(13) 09/22/92 1969
13(14) 09/14/84 1846.2
14(15) 11/05/85 1843.54
15(16) 04/05/78 1791
16(17) 04/03/02 1757.2
17(18) 06/01/89 1735.07
18(19) 10/26/80 1690
19(20) 04/22/91 1629.97
20(21) 04/19/1969 – front side of a sm 1617.47
21(22) 06/23/89 1607
22(23) 05/29/84 1560.31
23(24) 04/02/74 1548.83
24(25) 06/10/05 1501.44
25(26) 09/16/05 1481.56
26(27) 04/11/1990 – intermixed with u 1470
27(28) 09/19/92 1435.85
28(29) 11/29/68 1416
29(30) 04/04/88 1388.04
30(31) 10/19/67 1370.36
31(32) 08/17/77 1364.4
32(33) 11/21/74 1356
33(34) 09/03/00 1338.57
34(35) 04/04/00 1292.41
35(36) 04/14/04 1283.43
36(37) 04/07/65 1277.76
37(38) 11/15/70 1276.8
38(39) 10/04/86 1265.12
39(40) 11/16/68 1252
40(41) 07/30/76 1224
1940-present
Yes
ICE: 0 MISSING: 0
1(1) 11/23/91 860.96
2(2) 09/30/85 838.19
3(3) 05/11/72 795.58
4(4) 04/07/1984 – a couple days rem 721.44
5(5) 07/09/98 719.55
6(6) 05/07/75 718.43
7(7) 04/07/00 681.67
8(8) 04/19/1994 – snow effect unlike 679.94
--(9) 04/04/93 662.87
9(10) 11/08/69 659
--(11) 04/01/05 646.33
10(12) 11/27/79 611.93
11(13) 05/27/04 569.61
12(14) 10/09/76 566.2
13(15) 06/29/73 559.59
14(16) 06/13/68 542.21
15(17) 10/12/76 529.42
--(18) 04/06/05 503.85
16(19) 10/03/77 502.14
--(20) 04/14/96 501.87
17(21) 04/04/78 499.86
--(22) 04/18/83 499.41
18(23) 11/18/93 499.2
19(24) 09/21/75 490
20(25) 09/20/04 488.89
21(26) 04/06/94 480
22(27) 04/03/89 475.45
23(28) 09/19/77 473.61
24(29) 05/04/72 468.15
25(30) 10/18/75 461
--(31) 04/10/00 454.89
26(32) 04/01/82 448.58
27(33) 05/06/72 447.93
28(34) 06/08/02 447.66
29(35) 05/31/68 446
--(36) 04/18/93 442.12
30(37) 10/26/80 441.17
31(38) 05/14/84 440.63
32(39) 11/21/88 439.77
33(40) 04/11/90 436.81
34(41) 04/09/94 435.4
35(42) 10/28/81 417.95
36(43) 05/14/90 413.55
37(44) 04/15/74 411.85
38(45) 04/18/82 408.08
39(46) 05/04/83 401.41
40(47) 06/07/86 396.92
Ouleout Creek at East SidneyShook 28 
 
Cayuga Creek near Lancaster
1938-present
Yes
ICE: 0 MISSING: 13.61% ('69-'74)
1(1) 09/09/04 3832.79
2(2) 09/14/79 3232.56
3(3) 08/30/75 2809.09
4(4) 09/25/77 2539.04
--(5) 04/13/96 2003.83
5(6) 11/05/85 1853.26
6(7) 07/08/98 1848.59
7(8) 04/22/91 1746.39
8(9) 07/11/76 1588.31
9(10) 04/08/00 1444.79
10(11) 09/23/00 1442.41
11(12) 09/19/92 1438.71
12(13) 09/22/92 1389
13(14) 09/22/81 1363.74
14(15) 09/16/05 1333.18
15(16) 06/01/89 1331.26
16(17) 04/03/02 1247.33
--(18) 11/28/2003 – snow melt 1182.56
17(19) 04/05/78 1181
18(20) 06/10/05 1097.72
--(21) 04/05/87 1090.93
19(22) 04/04/88 1059.67
20(23) 04/04/00 1058.19
21(24) 08/17/77 1054.76
22(25) 04/23/96 1026.34
23(26) 08/22/77 1019.57
24(27) 10/04/86 945.27
25(28) 05/29/84 944.82
26(29) 07/27/04 938.2
27(30) 11/21/74 928
--(31) 11/28/1995 – snow effect likely 915.38
28(32) 10/19/67 911.92
29(33) 09/20/77 904.79
30(34) 05/03/92 904
31(35) 09/09/85 902.21
32(36) 11/28/93 893.11
33(37) 04/28/66 863.01
34(38) 04/03/67 860
35(39) 04/01/68 857.51
36(40) 11/13/85 850.57
37(41) 06/20/89 832.14
38(42) 04/05/84 824.21
39(43) 08/07/00 818.79
40(44) 11/23/67 816.4
Cazenovia Creek at Ebenezer
1940-present
Yes
ICE: 0 MISSING: 0
1(1) 09/09/04 7364.23
2(2) 06/23/72 5510
3(3) 09/14/79 4835.03
4(4) 09/20/77 4111.78
5(5) 09/23/00 4105.46
6(6) 09/16/05 3005.8
--(7) 04/13/96 2965.06
7(8) 06/01/89 2625.37
8(9) 06/10/05 2566.12
9(10) 09/25/77 2497.31
10(11) 11/28/70 2260.93
11(12) 11/05/85 2199.54
12(13) 04/03/02 2196.08
13(14) 10/19/67 2100.06
14(15) 09/29/67 2080
15(16) 04/08/00 1998.74
16(17) 04/22/91 1975.21
17(18) 04/02/70 1917.12
18(19) 05/29/84 1912
19(20) 04/05/78 1910
20(21) 06/18/84 1898.29
21(22) 08/17/77 1853.91
22(23) 07/26/87 1817.02
23(24) 07/15/92 1806.02
24(25) 04/02/74 1789.38
25(26) 10/04/86 1717.88
26(27) 09/14/84 1682.07
27(28) 04/04/00 1680.06
28(29) 04/02/69 1677.69
--(30) 11/28/1995 – snow e 1611.54
29(31) 05/13/03 1608.93
30(32) 10/26/80 1590
31(33) 09/22/92 1580
32(34) 04/04/88 1540.95
33(35) 04/20/98 1535.66
34(36) 04/07/65 1526.56
35(37) 08/31/05 1478.08
36(38) 11/21/74 1440
37(39) 06/14/71 1437.72
38(40) 05/17/74 1431.64
39(41) 09/18/04 1391.19
40(42) 06/06/82 1387.76Shook 29 
 
Independence River at Donnattsburg
1942-present
Yes
ICE: 0 MISSING: 0
1(1) 04/18/1982 - ~week of trace 2510.1
--(2) 04/11/93 1715.18
2(3) 10/22/95 1635.85
3(4) 05/11/00 1351.85
4(5) 04/12/92 1248.16
--(6) 04/03/05 1018.3
5(7) 08/25/98 1018
6(8) 04/11/69 997.63
7(9) 09/28/85 996.69
8(10) 05/20/69 968.88
9(11) 11/09/96 968.76
10(12) 11/20/03 917.47
11(13) 04/05/1974 – slightly remove 850.1
12(14) 10/10/76 843.74
13(15) 04/10/80 821.87
--(16) 04/13/01 778.15
14(17) 06/24/01 748.91
15(18) 04/17/93 706.5
16(19) 05/14/00 670
17(20) 08/31/04 665.82
18(21) 10/16/03 653.97
19(22) 04/19/69 651.48
20(23) 05/21/76 642.89
21(24) 04/14/02 636.82
22(25) 07/16/96 617.59
23(26) 04/20/75 610.98
24(27) 05/25/04 600
25(28) 10/28/81 592.64
26(29) 09/25/01 585.65
27(30) 04/07/1985 – a couple days  585.13
28(31) 11/17/89 567.72
29(32) 05/03/72 565.43
--(33) 04/07/1997 – likely affected  543.8
30(34) 09/10/04 542.65
31(35) 09/07/79 540.83
32(36) 04/14/94 536.89
33(37) 10/02/77 526.23
--(38) 04/23/2001 – snow effect un 523.44
34(39) 09/01/05 519
35(40) 10/27/80 496.21
36(41) 07/24/90 492.76
37(42) 04/26/93 479.11
38(43) 04/25/70 476.85
39(44) 04/01/79 467.77
40(45) 07/05/96 467.43
Salmon River at Chasm Falls
1925-2006
Yes
ICE: 0 MISSING: 9.76% ('82-'86)
--(1) 04/18/1982 – a couple 787.24
1(2) 05/11/00 640.1
--(3) 04/17/1994 – snowme 520
2(4) 10/17/05 484.79
--(5) 04/11/69 445.64
3(6) 10/18/77 444.69
--(7) 04/23/2001 – snow me 422.49
--(8) 04/26/93 408.68
--(9) 04/23/92 376.2
4(10) 09/10/04 374.42
5(11) 06/13/02 370
--(12) 04/01/87 370
6(13) 08/14/90 366.16
7(14) 09/18/99 363
8(15) 08/06/95 360
9(16) 07/02/98 354.16
10(17) 07/11/89 353.28
11(18) 04/02/73 349.05
12(19) 11/07/88 345.81
--(20) 04/05/74 339.58
13(21) 04/22/96 334.84
--(22) 04/15/74 333.55
14(23) 06/18/05 314.82
15(24) 11/10/96 310
16(25) 07/01/81 305.31
17(26) 05/20/76 304.55
--(27) 04/01/98 300
18(28) 09/07/79 295.5
19(29) 07/09/02 293.4
--(30) 04/22/00 289.45
20(31) 07/05/96 285.86
21(32) 10/29/81 277
--(33) 04/14/1977 – a day re 274.91
22(34) 06/28/98 270
23(35) 11/27/79 269.33
24(36) 04/10/91 267.43
--(37) 04/07/1997 – snow me 265.16
25(38) 04/03/67 261.45
26(39) 11/17/89 257.21
27(40) 04/18/70 252.71
28(41) 08/07/73 249.53
--(42) 04/11/93 248.38
29(43) 09/15/79 247.59
30(44) 06/04/95 244.85
31(45) 04/24/96 240
32(46) 10/22/95 238.96
33(47) 04/25/75 237.34
34(48) 06/01/76 235.72
35(49) 08/05/92 233.81
36(50) 04/22/91 227.9
--(51) 04/16/03 208.41
37(52) 09/01/01 197.02
38(53) 06/01/02 195.76
39(54) 06/14/03 192
40(55) 07/10/05 189.14Shook 30 
 
Allen Creek near Rochester
1959-present
No
ICE: 0 MISSING: 0
1(1) 05/17/74 1778.94
2(2) 09/09/04 1106.69
3(3) 05/13/00 658.15
4(4) 06/08/80 537
5(5) 05/24/04 522.89
6(6) 06/23/72 500
7(7) 10/19/67 451.38
8(8) 04/22/91 444
9(9) 08/13/76 401.7
--(10) 04/03/05 390
10(11) 09/14/79 380.36
11(12) 06/16/75 351.4
12(13) 09/16/05 334.08
13(14) 08/31/05 292.91
14(15) 10/21/95 290.98
15(16) 05/29/84 290.03
16(17) 05/20/76 290
17(18) 04/19/69 285.29
18(19) 11/23/67 271.36
19(20) 04/25/84 268
20(21) 08/12/83 261.25
21(22) 11/28/93 258.68
22(23) 09/25/77 252.15
23(24) 06/17/89 249.01
24(25) 08/24/68 240.61
25(26) 10/21/76 234.74
26(27) 08/26/98 226
27(28) 04/05/73 216
28(29) 05/04/84 207.28
29(30) 08/04/74 207
30(31) 04/11/90 201
31(32) 09/22/81 196.58
32(33) 11/26/72 195.83
33(34) 11/15/70 195
34(35) 06/30/72 194.17
--(36) 04/13/1994 – snow effect 191.4
35(37) 04/02/70 188.02
36(38) 06/13/00 179.05
37(39) 06/03/69 173
38(40) 04/04/88 172
39(41) 04/25/76 171.08
40(42) 05/13/90 164.74
Onondaga Creek at Dorwin Ave. in Syracuse
1951-present
No
ICE: 0 MISSING: 0
1(1) 10/28/81 669.63
2(2) 09/26/75 476.91
--(3) 04/04/74 404.45
3(4) 06/24/69 380.45
--(5) 04/03/05 355.77
4(6) 09/25/01 337.42
5(7) 10/10/76 312.44
6(8) 06/16/72 306.31
7(9) 10/24/90 297.18
8(10) 11/09/96 292.84
9(11) 10/17/77 284.07
10(12) 11/11/77 282.71
11(13) 06/01/72 265.33
12(14) 06/23/72 260
13(15) 10/21/89 259.99
14(16) 04/06/84 252.9
15(17) 04/16/76 251.35
16(18) 05/13/00 249.04
17(19) 04/24/77 246.32
18(20) 11/03/67 246.15
19(21) 04/14/04 242.25
--(22) 04/11/93 241.97
20(23) 08/30/74 238
21(24) 04/11/90 234.99
22(25) 09/24/81 234.36
23(26) 09/20/89 233.73
24(27) 11/20/03 232.71
25(28) 05/20/69 230.46
--(29) 04/17/93 229.69
26(30) 07/13/75 227.89
27(31) 11/09/72 227.36
28(32) 11/27/99 226.39
29(33) 09/15/89 226.15
30(34) 04/04/00 223.75
--(35) 11/30/05 222.49
--(36) 04/05/2003 – snow effect l 222.1
31(37) 11/03/72 221.37
32(38) 11/02/94 220.35
33(39) 10/26/05 218.3
34(40) 11/27/86 217.65
35(41) 10/26/67 215.63
36(42) 04/03/70 215.52
37(43) 05/21/86 214.9
38(44) 05/24/04 213.56
39(45) 04/10/80 209.9
40(46) 11/10/05 208.81Shook 31 
 
Harbor Brook at Syracuse
1959-present
No
ICE: 0 MISSING: 0
1(1) 09/26/75 193
2(2) 07/03/74 163.31
3(3) 10/17/77 157.56
4(4) 04/16/76 147.34
--(5) 04/04/74 145
5(6) 10/28/81 141
6(7) 07/27/04 109.97
7(8) 06/26/68 70.22
8(9) 05/20/76 67
9(10) 10/21/95 60.44
10(11) 09/12/75 60.34
11(12) 06/03/69 60
12(13) 04/30/83 59.9
--(14) 04/08/01 59.59
13(15) 04/01/78 59
14(16) 09/20/89 57
15(17) 11/08/96 56.7
16(18) 04/19/69 50.21
17(19) 05/13/00 50
18(20) 05/12/96 50
19(21) 04/02/70 49.36
20(22) 06/08/86 44
21(23) 04/23/69 43.58
22(24) 07/24/75 42.85
23(25) 06/14/02 42.02
24(26) 07/05/84 41.72
25(27) 10/09/76 39.53
26(28) 05/20/69 38
--(29) 11/30/05 36
27(30) 09/09/04 35.18
28(31) 04/13/87 35.13
29(32) 10/21/76 34.6
--(33) 04/24/83 34.14
30(34) 05/24/04 34
31(35) 04/06/84 34
32(36) 08/09/91 33.67
--(37) 04/26/93 32
33(38) 08/31/05 31
34(39) 07/21/88 30.58
35(40) 11/10/90 30.34
36(41) 06/30/72 30.25
--(42) 04/01/93 29.5
37(43) 10/20/89 29.01
38(44) 11/16/68 29
--(45) 04/11/93 28
39(46) 04/05/73 27
40(47) 07/31/92 26.26
Ninemile Creek near Marietta
1964-2005
No
ICE: 0 MISSING: 0
1(1) 06/23/72 262.02
--(2) 04/11/93 125.39
2(3) 05/13/00 118.43
3(4) 06/16/72 103.11
4(5) 09/26/75 87.16
5(6) 11/08/96 84.63
--(7) 04/17/93 80.26
6(8) 10/09/76 74.67
7(9) 10/17/77 62
8(10) 05/20/76 57.06
--(11) 04/14/1971 – snow effect like 56.35
9(12) 05/12/89 54.52
10(13) 10/21/76 54
--(14) 04/05/2003 – snow effect like 50.49
11(15) 05/20/69 48.64
12(16) 04/05/00 47.84
13(17) 04/16/76 47.23
14(18) 11/10/90 45
15(19) 04/14/04 43.09
--(20) 04/26/93 43
--(21) 04/01/78 40.53
16(22) 10/20/77 40.12
17(23) 06/19/70 39.33
18(24) 04/30/83 38
19(25) 05/18/90 37.41
--(26) 11/30/05 37.19
20(27) 07/13/75 35.7
--(28) 04/03/93 35.33
--(29) 04/19/69 35.29
21(30) 10/20/89 32.93
22(31) 06/17/89 32.68
23(32) 06/08/86 32
24(33) 04/24/05 31.76
25(34) 09/09/04 31.42
26(35) 08/08/96 31.39
--(36) 04/05/74 31
27(37) 07/03/74 30.91
28(38) 09/12/75 29.94
29(39) 10/31/76 29.76
--(40) 04/09/00 29.42
30(41) 05/20/72 28.95
31(42) 05/03/96 28.82
32(43) 10/21/95 28.73
33(44) 06/24/89 28.67
34(45) 11/14/96 28.62
35(46) 08/03/84 27.51
36(47) 09/20/89 27.17
37(48) 06/28/89 26.51
38(49) 10/05/77 26.06
39(50) 07/21/88 26.01
40(51) 10/21/00 23.8Shook 32 
 
Canisteo River at Arkport
1937-present
Yes
ICE: 0 MISSING: 0
1(1) 10/21/76 518.25
2(2) 10/19/67 498.57
3(3) 10/18/75 493.86
4(4) 11/28/93 479.89
5(5) 09/14/77 459.17
--(6) 04/26/93 449.2
6(7) 06/26/68 433.56
7(8) 09/26/75 418
8(9) 04/24/77 407.9
9(10) 06/27/02 401
10(11) 04/25/84 400.65
11(12) 06/14/94 392.46
12(13) 05/09/72 385
13(14) 11/23/92 382
14(15) 09/29/67 380
15(16) 11/15/70 370.69
16(17) 06/28/83 370.04
17(18) 04/20/98 369.95
18(19) 06/15/81 369.52
19(20) 05/14/84 359
--(21) 04/05/2003 – snow effect poss 352.74
20(22) 11/04/82 350.65
21(23) 05/07/75 349
22(24) 11/09/96 343
--(25) 11/30/05 339
23(26) 09/13/87 332
24(27) 10/21/95 325.51
25(28) 04/19/69 323.58
--(29) 04/17/93 320
26(30) 05/05/77 297.21
27(31) 04/04/88 294.61
28(32) 09/25/77 285.27
29(33) 08/12/03 285
30(34) 10/28/81 282.8
31(35) 07/24/03 280
32(36) 09/18/04 273
33(37) 11/02/94 263
34(38) 06/19/84 255.9
35(39) 09/12/75 249.48
36(40) 04/11/90 247
37(41) 04/05/73 244
--(42) 04/05/1978 – snow effect likely 241.03
38(43) 11/26/79 240.17
39(44) 05/21/73 238.16
40(45) 04/17/86 234
Canacadea Creek near Hornell
1940-present
Yes
ICE: 0 MISSING: 0
1(1) 11/03/81 956.29
2(2) 06/26/68 829.12
3(3) 06/28/83 788.97
4(4) 08/03/67 749.16
5(5) 06/23/72 650
6(6) 09/14/77 636.61
7(7) 10/19/67 596.94
8(8) 06/10/66 497.56
9(9) 04/11/90 480.59
10(10) 05/09/72 472
11(11) 11/15/70 463.4
12(12) 04/25/84 460.04
13(13) 06/29/82 453.69
14(14) 05/03/92 452.16
15(15) 06/28/02 442
16(16) 05/14/84 425
--(17) 04/05/05 417.72
17(18) 10/21/76 412.27
18(19) 07/07/77 368.86
19(20) 11/04/82 361.17
--(21) 04/06/87 360.36
20(22) 09/30/67 353.96
21(23) 06/15/94 345.32
--(24) 04/07/84 339.39
22(25) 04/07/65 338.62
23(26) 04/17/86 338.17
24(27) 05/14/78 328.03
25(28) 04/25/92 324.82
26(29) 06/07/73 324.53
--(30) 04/05/1978 – snow effect po 321.91
27(31) 04/01/68 319.96
28(32) 09/14/87 316
29(33) 11/20/03 300.94
30(34) 05/05/77 299.04
31(35) 11/29/93 289
32(36) 06/19/00 288
33(37) 06/16/75 287.69
34(38) 07/27/92 285
35(39) 06/12/86 282.75
36(40) 06/15/81 282.32
37(41) 11/10/96 276.36
38(42) 04/03/77 273.78
39(43) 06/23/89 273
--(44) 04/10/71 271
40(45) 11/20/81 270.93Shook 33 
 
Rondout Creek near Lowes Corners
1937-present
Yes
ICE: 0 MISSING: 0
1(1) 04/05/84 1709.48
2(2) 04/04/87 1279.67
3(3) 09/28/03 1020.24
4(4) 05/12/81 995.98
5(5) 07/23/04 983.43
6(6) 05/06/89 982.42
7(7) 06/14/98 952.68
8(8) 10/23/70 926.43
9(9) 10/08/05 925.2
10(10) 09/06/79 878.63
11(11) 11/28/93 820.94
12(12) 06/06/92 773.58
13(13) 06/22/72 761.1
14(14) 11/12/95 757.49
15(15) 04/18/82 724.01
--(16) 11/30/05 654.6
16(17) 07/15/00 632.12
17(18) 04/16/83 621.1
--(19) 04/17/93 540
18(20) 05/17/89 517
19(21) 10/21/95 515.55
20(22) 10/12/02 496.92
21(23) 09/09/87 482.01
--(24) 04/02/05 478.44
22(25) 10/13/05 459.45
23(26) 10/24/90 453.74
24(27) 11/20/03 432.63
25(28) 05/11/73 432.54
26(29) 06/01/03 420.02
27(30) 11/08/77 419.52
28(31) 05/11/89 416.59
--(32) 04/16/96 409.03
29(33) 09/18/04 407.43
30(34) 11/09/96 397.96
--(35) 04/20/72 394
31(36) 10/20/89 371.56
32(37) 06/30/72 370.86
33(38) 09/23/03 370.67
--(39) 04/11/93 370
34(40) 11/03/66 368.69
--(41) 04/02/1967 – snow ef 365.91
35(42) 04/16/65 364.53
36(43) 04/23/69 364
37(44) 05/15/78 363.22
38(45) 04/07/94 361
39(46) 09/18/96 360.4
40(47) 10/29/03 347
Neversink River near Claryville
1937-present
Yes
ICE: 0  MISSING: 0
1(1) 11/09/96 3522.87
2(2) 04/04/87 3371.88
3(3) 05/12/81 3034
4(4) 10/08/05 3013.73
5(5) 04/05/84 2997.76
6(6) 09/06/79 2811.46
7(7) 09/18/04 2436.23
8(8) 05/06/89 2372.44
9(9) 10/20/96 2310.09
10(10) 10/23/70 2225.57
11(11) 11/12/95 2128.15
12(12) 10/21/95 2046.45
13(13) 11/28/93 2025.1
14(14) 04/18/82 2020
--(15) 11/30/05 1821.26
15(16) 10/27/03 1670.17
16(17) 09/09/87 1520.49
17(18) 06/06/92 1490.9
18(19) 04/16/83 1454.32
19(20) 10/24/90 1412.75
20(21) 07/28/69 1391.57
21(22) 06/17/01 1377.01
22(23) 10/09/76 1336.44
23(24) 06/14/98 1291.64
24(25) 11/20/03 1284.6
25(26) 09/23/03 1247
26(27) 09/28/03 1226.94
27(28) 07/23/04 1225.03
28(29) 10/17/77 1153.82
--(30) 04/16/1994 – snow on mountain to 1130
29(31) 09/27/85 1113.75
--(32) 04/02/05 1082.61
30(33) 11/23/91 1080.62
31(34) 06/29/73 1027.99
32(35) 08/13/04 1015
33(36) 05/17/89 971
--(37) 04/16/96 949.82
34(38) 09/20/89 946.66
35(39) 06/22/72 909.46
36(40) 09/02/03 901.06
--(41) 04/17/93 900
37(42) 10/20/89 895.53
38(43) 04/07/94 882
39(44) 11/28/04 870.23
--(45) 04/20/72 870
40(46) 10/28/95 860.02Shook 34 
 
Cayuga Inlet near Ithaca
1937-present
Yes
ICE: 0 MISSING: 0
--(1) 04/03/05 700
1(2) 10/28/81 652.58
2(3) 06/22/72 554.5
3(4) 09/26/75 541
4(5) 10/17/77 460.69
5(6) 09/18/04 454
6(7) 05/11/98 375
7(8) 05/09/72 350.32
8(9) 09/09/04 341.92
9(10) 05/11/89 331.06
10(11) 11/08/96 325.78
11(12) 06/14/94 271.19
12(13) 04/20/98 263.51
13(14) 08/18/94 256.51
14(15) 08/30/04 252.82
15(16) 10/23/90 250.48
16(17) 11/03/67 247
--(18) 04/01/93 228.2
17(19) 10/21/95 220.02
18(20) 09/25/77 207.5
19(21) 05/29/84 206
20(22) 07/08/98 203.83
21(23) 04/14/04 200
22(24) 10/21/76 194.68
23(25) 04/04/00 194.59
24(26) 05/11/96 188.67
25(27) 11/15/70 180.4
--(28) 11/30/05 180
--(29) 04/14/96 180
26(30) 05/20/76 179.78
--(31) 04/02/1970 – snow effect likely 176
27(32) 10/09/76 173.89
28(33) 04/05/2003 – snow effect possib 160.98
29(34) 06/06/82 158.78
--(35) 04/11/93 157
30(36) 06/01/03 155.79
31(37) 10/06/79 152.28
32(38) 07/22/03 151.86
--(39) 04/21/93 148.61
33(40) 06/10/66 144.05
34(41) 08/05/81 141
35(42) 11/16/81 139.66
--(43) 04/04/1987 – snow effect likely 139.03
36(44) 06/17/82 137.75
37(45) 05/14/84 134
38(46) 04/11/90 132.26
39(47) 08/21/04 127.14
40(48) 11/02/94 126
Fall Creek near Ithaca
1925-present
Yes
ICE: 0  MISSING: 0
1(1) 10/28/81 4988.82
--(2) 04/03/05 2613.77
2(3) 11/09/96 1990
--(4) 04/11/93 1770
3(5) 11/02/94 1756.45
4(6) 10/24/90 1737.52
5(7) 09/26/75 1643.5
6(8) 10/17/77 1501.82
7(9) 06/24/69 1479.58
--(10) 04/17/93 1470
--(11) 11/30/05 1378.25
8(12) 09/18/04 1305.03
9(13) 04/06/84 1150
10(14) 04/16/1983 – front of snow 1095.02
11(15) 04/05/78 1090.47
12(16) 09/25/77 1074.72
13(17) 05/09/72 1046.93
14(18) 11/09/72 950
15(19) 06/14/94 938.42
16(20) 11/03/67 922.55
17(21) 04/14/04 888
18(22) 11/20/03 877.78
19(23) 08/18/94 828.39
20(24) 05/11/89 826.96
21(25) 04/11/90 816.2
22(26) 11/29/66 747.28
23(27) 11/11/77 742.87
--(28) 04/05/2003 – snow effect po 733
24(29) 05/12/95 723.94
25(30) 05/24/04 709.34
26(31) 06/06/02 707.25
27(32) 05/12/84 706.74
28(33) 05/29/84 693.2
29(34) 04/20/98 691.43
30(35) 04/05/73 682.39
31(36) 04/13/87 661.16
32(37) 05/14/02 660
33(38) 05/11/96 656.62
34(39) 09/19/77 655.58
35(40) 10/19/67 636.52
36(41) 06/12/00 629.81
37(42) 11/18/93 626.06
--(43) 04/01/93 615.45
--(44) 04/04/1974 – snow effect lik 605.83
38(45) 04/01/1982 – snow effect un 598
39(46) 10/26/67 597.7
40(47) 05/19/76 594.97Shook 35 
 
Esopus Creek at Willabella
1963-present
No
ICE: 0 MISSING: 0
1(1) 04/04/87 2408.45
2(2) 09/18/04 2208.2
3(3) 10/20/96 1563.73
4(4) 04/05/84 1562.09
5(5) 10/21/95 1310.62
6(6) 11/09/96 1161.64
7(7) 11/12/95 1087.97
--(8) 11/30/05 1024.31
--(9) 04/17/93 1000
8(10) 09/28/03 918.88
--(11) 04/11/93 900
9(12) 11/09/72 830
10(13) 10/17/77 828.88
11(14) 06/07/73 825.42
12(15) 06/30/73 800
13(16) 06/23/72 786.01
14(17) 05/06/89 760.62
15(18) 06/07/00 760.6
16(19) 05/17/89 759.12
17(20) 10/23/70 739.23
18(21) 09/17/99 700
--(22) 04/03/05 680
19(23) 05/30/84 670
20(24) 09/06/79 637.9
21(25) 10/13/05 610.43
--(26) 04/07/1994 – snow on mou 605.13
22(27) 04/18/82 589.79
23(28) 04/25/83 560
24(29) 11/28/93 559.74
25(30) 05/15/78 531.34
26(31) 06/06/92 518.16
27(32) 04/10/80 518
28(33) 05/11/89 513.73
29(34) 11/23/91 509.7
30(35) 09/04/03 504.17
--(36) 04/10/01 502.88
31(37) 11/27/79 500
--(38) 04/13/01 499.89
32(39) 11/27/86 489.87
33(40) 04/25/68 484.88
34(41) 10/24/90 458.53
35(42) 11/06/88 416.76
36(43) 10/06/79 412
37(44) 11/20/03 408.38
38(45) 04/16/96 402.28
--(46) 04/05/74 397.64
39(47) 05/12/81 396.87
--(48) 04/20/1972 – snow effect l 392.78
40(49) 04/16/94 390
Oatka Creek at Warsaw
1964-present
No
ICE: 0 MISSING: 0
1(1) 07/08/98 1442.26
2(2) 06/23/72 749
--(3) 04/13/96 745.68
3(4) 04/05/84 689
4(5) 09/09/04 657.96
5(6) 09/23/00 548.38
6(7) 09/20/77 531.56
--(8) 04/02/74 452.4
7(9) 04/22/1991 – front side of s 426.62
--(10) 04/08/01 426
8(11) 06/26/68 421.84
9(12) 04/19/69 418.28
10(13) 06/23/89 416.75
11(14) 05/30/02 411.44
12(15) 04/01/78 407.14
13(16) 05/29/84 407
--(17) 04/02/70 394.39
--(18) 04/13/1994 – snow effect un 382.81
14(19) 09/14/79 382.65
15(20) 07/23/92 376.66
16(21) 04/03/02 374
17(22) 05/11/89 367.39
18(23) 07/15/92 360
--(24) 04/07/65 357.98
19(25) 10/21/95 356.92
20(26) 10/19/67 353.5
21(27) 06/17/89 345.13
22(28) 11/23/67 337.58
23(29) 11/05/85 330.15
24(30) 09/25/77 322
25(31) 06/26/98 316.85
26(32) 08/04/92 308.02
27(33) 04/20/98 304.2
28(34) 06/06/82 302.35
29(35) 04/04/88 296.31
30(36) 11/28/93 292.73
--(37) 04/02/1969 – snow effect lik 286.87
--(38) 11/28/2003 – snow melt 284.56
--(39) 04/11/90 277
31(40) 05/23/01 276
32(41) 06/18/84 274.31
33(42) 11/19/03 270.48
34(43) 11/28/95 266.74
35(44) 04/08/00 264.64
36(45) 04/20/91 260.85
37(46) 04/13/72 260.33
38(47) 04/25/76 257.79
39(48) 11/04/82 257.33
40(49) 04/02/04 254.29Shook 36 
Appendix E: Statistics results for each urbanization type and entire set  
Group Title  Mean Standard 
Deviation
Years 
Above 1 
St. Dev 
Years 
Below 1 
St. Dev 
Years 
Above 2 
St. Dev 
Average Max Rank  14.15 7.72  2004, 
2000, 
1996, 
1989, 
1984, 
1981, 
1977, 
1972 
2001, 
1999, 
1997, 
1980, 
1971, 
1966, 
1965 
2004, 
1977 
 
Average Number of Top 40 Events   0.975 0.591  2004, 
2003, 
1996, 
1989, 
1984, 
1977, 
1976, 
1972 
1999, 
1997, 
1980, 
1971, 
1966, 
1965 
 
2004, 
1977 
 
Rural Average Max Rank  14.16 8.36  2004, 
1996, 
1989, 
1981, 
1977, 
1972  
 
2001, 
1997, 
1986, 
1980, 
1978, 
1978, 
1971, 
1966, 
1965 
2004 
 
Urbanizing Average Max Rank  13.95 8.38  2004, 
2002, 
2000, 
1992, 
1989, 
1984, 
1981, 
1977, 
1976, 
1975, 
1972 
1999, 
1997, 
1995, 
1980, 
1973, 
1971, 
1965 
 
1977 
 
Urban Average Max Rank  14.12 9.37  2004, 
2000, 
1989, 
1984, 
1977, 
1975, 
1972, 
1967 
2001, 
1999, 
1997, 
1993, 
1982, 
1971, 
1966, 
1965 
2004, 
1977 
 
Rural Average Number of Top 40 Events  0.975 0.684  2004, 
2003, 
1996, 
1999, 
1997, 
1978, 
2003, 
1996 Shook 37 
1989, 
1977, 
1976, 
1972 
1971, 
1966, 
1965 
 
 
Urbanizing Average Number of Top 40 Events  0.976 0.736  2004, 
2000, 
1992, 
1989, 
1984, 
1977, 
1972, 
1967 
1999, 
1997, 
1983, 
1980, 
1973, 
1971, 
1965 
 
1977 
 
Urban Average Number of Top 40 Events  0.956 0.541  2004, 
1984, 
1977, 
1975, 
1969 
1997, 
1995, 
1966, 
1965 
 
2004, 
1977 
 
 